The purpose of this research is to develop a reliable and valid instrument in order to determine the elementary school students' levels about reflective thinking. A total of 320 students of 6 th , 7 th and 8 th grades from 6 different primary schools participated in the study. It was identified that the instrument was composed of totally 17 items with one factor and the whole instrument has a reliability coefficient of Cronbach α=0.86. At the same time, this instrument is also the first original instrument developed for determining the elementary school students' levels of reflective thinking in Turkey.
INTRODUCTION
Science is not only a total of facts about the earth, but also a way of thinking and continuous research based on experimental criteria, logical thinking and inquiry. Scientific methods include the processes of observation, hypothesis building, testing, data collection, data interpretation, and presentation of findings. Imagination, creativity, openness to new ideas, mental objectivity and inquiry are very important in scientific studies. Therefore, in the teaching of science and technology, the goal is learning to reach accurate information of individuals through directly discovery, revised in view of the world and the configuration and gradually learning to develop enthusiasm for learning (MEB, 2005) . Individuals must gain experience to reach accurate information through discovery. But gaining experience alone will not be enough, because we are expected to reach scientific knowledge through experience from individuals. It is possible to reflect on the experience. In this way, individuals will know what, why and how they do something and will discover scientific knowledge on their own.
One of the most important conceptions of century and qualifications that individuals need to have is life-long learning skill. Life-long learning skills require using reflective thinking skills and adapting learning to new situations with a flexible manner for making knowledge understandable (Herrington and Oliver, 2002; cited in Kızılkaya, 2009) .
'Reflective Thinking' has been defined in different ways by different researchers. The studies showed that John Dewey took the most attribution in this regard. Therefore, researcher found it appropriate to give place to the definition of Dewey first. Dewey (1933) defined reflective thinking as the kind of thinking that consists of turning a subject over in the mind and giving it serious consideration. Dewey (1933) indicated that reflection is a kind of special thinking and it includes doubt, hesitation, confusion and making inquiries and researches to resolve this confusion. The request of resolving this confusion guides the process of reflection. The basis of reflective thinking is based on John Dewey's (1933) approach, learning by doing by living. Taggart and Wilson (1998) defined reflective thinking as a process of making logical decisions on education issues, and then assessing the decisions made by teachers. Ross (1989) has stated that reflective thinking E-mail: bilgecan@pau.edu.tr. Tel: 0505 414 4275.
is making rational choices and a way of thinking about educational issues that require taking responsibility for these choices (cited in Taggart and Wilson, 1998) . Ünver (2003) defines reflective thinking as a process of thinking on solving problems and raising the positive and negative situations about the level and teaching or learning method of individual.
In recent years, in the United States of America, many commissions, boards and foundations like National Board of Professional Teaching Standards (NBPTS); National Commission on Teaching and America's Future (NCTAF); the National Foundation for the Improvement of Education (NFIE); the National Staff Development Council (NSDC) and state and local school districts have identified reflection as a standard that all teachers and students must strive to follow.
The following six phases of reflection have been identified by Rodgers. He says that these phases are also for students' systematically thinking.
I. an experience, II. spontaneous ınterpretation of the experience, III. naming the problems or the questions that arise out of the experience, IV. Generating possible explanations for the problem or questions posed, V. ramifying the explanations into full-blown hypotheses, VI. Testing or experimenting the selected hypothesis (Rodgers, 2002) . Dewey (1933) refers to three attitudes to develop reflective thinking:
1. open-mindedness 2. whole-heartedness 3. responsibility Open-mindedness can be described as freedom from prejudice, partisanship, and close to the mind to entertain new ideas. Open-mindedness requires to pay attention to alternative possibilities and to listen actively to the other side.
Whole-heartedness arises when someone is thoroughly interested in some object and cause. When a person is interested in a topic, he devotes himself to it.
Responsibility can be described as consideration of the results of the steps of the project and be willingness to adapt the results (Dewey, 1933) .
In Turkey, the studies aim to identify the students' reflective thinking levels -those either adapting the existing instruments into Turkish or developing original instruments; they all address the reflective thinking levels of teachers and preservice teachers. However, there has not been such an instrument developed towards the reflective thinking levels of the elementary students in Turkey. The basic point of this study is the absence of such an instrument towards Turkish elementary students.
The purpose of the study is to develop a valid and reliable instrument about the reflective thinking levels of elementary students.
METHOD
The following steps in the process of the development of the instrument of reflective thinking are used: preparation of the items of the instrument, having experts' views about the items for the scope validity, pilot study, the analysis of construct validity and reliability.
Preparation of the Items of the Instrument
While the items of the instrument are being determined, the researcher has benefitted from studies and instruments made previously for undergraduated students in the literature. Items in the instrument have been constituted in 5 point Lykert type, with range from "strongly disagree"(1) to "completely agree"(5). While the items of the instrument are being prepared, the researcher has considerated the language used in the instrument that is simple and understandable. Scope Validity Scope validity is the degree of representation of topics that measurement tool intended to measure or items and questions in the measuremnet tool in a balanced way (Cronbach, 1990; cited in Tavşancıl, 2006) . To ensure the scope validity of the instrument , three faculty members that were experts in their fields, that is science and technology teachers have been asked about the items in the instrument and the suitability of the subject the instrument measured. In the light of suggestions, some of the items in the instrument have been eliminated, and some of the the items in the instrument have been corrected; at the end the instrument has been prepared for the pilot study. At the beginning, the instrument prepared for the pilot study consisted of 35 items and 12 of the items in the instrument are negative.
Pilot study
The studies of the development of the instrument were done with the data obtained from a total of 333 students in 6th, 7th and 8th grades of the elementary schools near the province of Denizli of different socio-economic regions; they were chosen by dispropartionate element selecting sampling method. A total of 13 students' data filled out superficially and marked in an incorrect way were excluded from the scope of the study. The studies of reliability of the instrument have been obtained from 320 students. Information about the sanpling is presented in Table 1 .
Data analysis
The analysis of the data obtained was done by using SPSS 11.5 packet programme. In the analysis, exploratory factor analysis, correlation analysis, cronbach alpha internal consistency and descriptive static techniques were used.
RESULTS
In this part, reliability analysis and exploratory factor analysis on construct validity of the instrument were billeted.
Determining construct validity
Construct validity of an instrument may be determined by factor analysis and internal consistency. Factor analysis is clustering the properties of measured structure showing a high correlation with each other under a factor. Internal consistency is testing conjecture to know whether the measured structure is homogenous or not (Tavşancıl, 2006) . To determine which sub-structures comprise reflective thinking levels exploratory factor analysis was used to ensure construct validity. Exploratory factor analysis is defined as investigation in which the researcher has not got any information on the number of factors that the measurement tool measures; rather than a specific hypothesis to test and trying to obtain information about the nature of the measurement tool and measured factors (Crocker and Algina, 1986; cited in Tavşancıl, 2006) . Before the analysis, to determine whether sampling is suitable for factor analysis, Kaiser- At the beginning, the items of the instrument consisting of 35 items are located under only one factor (the difference between the two highest load value is at least 0.10) and the value of the factor load located under the factor is high (0.40 and above); 18 items that are not suitable for these qualifications have been sorted out from the instrument (Tavşancıl, 2006) . Finally, the instrument was reduced only to 17 items. The values of the factor load of 17 items are presented in Table 2 .
At the end of the analysis, the instrument of reflective thinking levels is composed of one factor. The items in the one factor are presented in Table 3 .
Item-total correlation has been calculated on the basis of total points and items to measure the internal consistency of the given instrument. In addition, the points that got the lowest and the highest scores from all of the instrument have been calculated. The results of this analysis are presented in Table 4 .
According to Table 4 , the item-total correlations of the instrument ranged from 0.49 to 0.63. On the basis of both item and factor the obtained coefficients of the item-test correlation have not been found negative, zero or close to zero (Tavşancıl, 2006) ; it can be said that the internal consistency of the tool is high and so has got construct validity.
The final version of the obtained instrument consists of 17 items and it has been prepared in 5 point Lykert type. The highest point is 85 and the lowest point is 17.
When the standard deviation of the points of the items was examined, it was found that the standard deviation of the items has got values ranging from 0.86 to 1,63. Reliability Reliability is an indicator that the measurement tool measures the charecteristics with stability and without error (Tekin, 2000) . The reliability of the instrument has been obtained by calculating Cronbach's α coefficient, which is 0.86 (Table 5) .
According to these results, when the coefficiency reliability is 0.70 and above the instrument may be considered as reliable, (Nunnally, 1978; cited in Tavşancıl, 2006) ; the instrument (0.86) is reliable.
DISCUSSION
In this study, the development process of the instrument to determine elementary school students' Reflective Thinking levels has been discussed. At the end of the study, the reliable instrument consists of one factor and 17 items and its Cronbach α coefficient is 0.86. We have Before starting or deciding any activity, I think and plan how to do. not compared the findings of the present study with similar findings of other studies because they are no studies on determining elementary school students' levels of reflective thinking.
The most recent science and technology curriculum has been prepared according to the constructivist approach. This approach requires the students to learn by doing and experiencing and sense knowledge themselves. It means that the students should learn by gaining experience; in this process when the students construct scientific knowledge by researching and inquirying, they should reflect on their own learning.
In science and technology lessons, we are trying to enage students with the scientific process skills, because we are expecting to resolve their problems by acting as a scientist in the problems they meet in daily laife. It is possible by producing alternative solutions to problems and doing reflection in this process. As a result, reflective thinking is an important skill which needs to be evaluated and improved.
This instrument which is valid and reliable for obtaining results is the first instrument developed for determining the reflective thinking of the elementary school students in our country.
The developed instrument can be used by researchers that are interested in the subject area as it is a valid and reliable instrument. Items are simple, clear and understandable; these facilitate the applicability of the instrument. The instrument with these characteristics may be used by science and technology teachers for determining students' reflective thinking in this area before and after the process of teaching and learning. In addition with this developed instrument, elementary students' reflective thinking levels can be examined by considering depth in terms of different variables (socio-economic level, gender, learning approaches etc. 
